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11900220 

[fifflB] ¥^10^ 8^ 6H 

mm^m^mi ci2n 

i^mxitmrn^ mmm-o < imm i r b i # a xmnm^ ^#x^ 

000001144 
220000404 



miE#¥ 11-3054806 



10—222866 



m^^] mmm i 
m^^] mm i 
m^^] mmm i 



miE#¥ 11-3054806 



#^ 10—222866 



mm^] mmm 

m^m 6 ] 5 mm(Dm^:^^^ ^ - jc j: y ti^a^mi 

[0 0 0 1] 

, 7'^^u:n^:/ij:7.mizmir^mfs^m^mmm^(D0-'^vzii/^~ifm^^m-t 
^mm^mmizm-t^. 

[0 0 0 2] 

[S65fl©S^g] 



£BII#¥ 11-3054806 



#5j2 10 — 222866 



[0 0 0 3] 

[0 0 0 4] 

[^M €) i?) ® #©] 

±gB®^s?:^^-r'^<, 9 0-10 orr-^wr-s^^^M 

[0 0 0 5] 

•t^jiiD^. :^mmit. m^m^2<Dr^ jmmmKi5\^^r imh<itmm:m(D 

® D N A liiH^J#-^ 1 CD:^^iB^J ^ t- S o 

2 mil#¥ 11-3054806 
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[0 0 0 6] 

A>fn3-/:ijx • /}>y zisy (^^##jcM9 9 7 4) \zm^-t^. "tcDm^ism 

[0 0 0 7] 

3^>^^:^^K (MAli, pETlla^V>ttpET15b) {C^A. F$:^^^ 
[0 0 0 8] 

TfC^J-^-rS^^-efeSr i:*^t>*^o:t„ 3CDp^tt250 mM NaCl $:-^tf50mM U 
ymmmWL (pHG.O) tfiT?95t:Tl^ra^SLT%>, 80%C[)?S'l4;{)^'fi^i#$tlTVNfe 

3 ailE#¥ 1 1 -3054806 
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^^mmcDmmit. mw.<DM7f(.i^m. m^y^^m. mmm 

[0 0 0 9] 

cmmm i ) 

JCM9 9 7 4 mit^m^mm^m^m^mm^*)A^) im<D:^mxmm 

13.5g(Z):^J||, 4g(Z)Na2S04, 0.7 g (Z)KC1 , 0.2g ©NaHCOg, 0.1g(DKBr, 30 
mg ©HgBOg, 10g(Z)MgCl2 • BHgO, l.SgOCaClg > 25iiig®SrCl2, 1,0ml® l/ifx 
(0.2g/L) , l.Og 5g©A^ ^/>^:/h>S:lL^C^;()^L. 

j:e)icirtiA. rG)^«fs$:T;i/=f>T'lijftiLT^i^'l4i: b3t=^> jcm9 9 

[0 0 10] 

immm2) m^^DN A<Dmm 

JCH9 9 7 4<Dm^i^mm&.r<D:^mz 2: ijmmLtdo ;@«^T^5000rpm, 1 
0^m(DmMmiZ^Vmi^^MMLr=.o mi^^lOim IrisCpH 7.5) ImM EDTA^ 
lgc'e2lHl^#^InCert Agarose (FMC^fcig) ^ n cfJlCiifA LT^o 3®:;^n^y 
iJ' 1 %N-lauroylsar cosine, Img/ml ::/n5^T--^K^?K4r-r^[tS1"-5 :r.tlZ 
i ^^Ej^DNAS: Agarose >y ^ ttilC:$^®|^^Lfe„ 
[0011] 

4 11-3054806 
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T#a)DNA^GIGA Pack Gold h ^ ^ i?- >*fc^) IC J: f^g^^tf^-e ;i 7 T - 
>^:Jii®^a$:BAC^tJtFosmid^>f ^>r U ~*^e>JCM9 9 7 4 

fee 

[0 0 12] 

immm^') #BAC^V^ttFosmid^ n - >®J^SgB^jgSt^ 

^^K^:$tl;tBAC^V^ttFosmid^' □ ->^CoV^T]ll?j>CJe^T®^^l?^^aiB^J^ 
^^bTV^ofc„ ±mmJ^ y imiKL;t#BAC^V\liFosmid^D->®DNA$:MW^S 
^a.a-tS d i: {C J: y T;«3*n -X>?f ;i/«^^i&lC j; y lkbS:mkb;S<Z)DN 

(CM A bfci/a^yh:^>^n-> S:#BAC^ v > liFosmid^ n - > ^ ;t y 500 ^ D - 
>f^^Lfc„ #e/3 h:jtf>^'n->©igagg^J$:A°-^>a:;i/V-, ABI^fci? 

y^U-y-fy^^m^ tl fci^SiB^J S: i^SSB^J & gftMM V h Sequencher S: M V ^ T 
j^Mli^b, #BAC^VNttFosmid^ ^->(Z)^i^ai^^J$:^^L/TV^o:t„ 
[0 0 13] 

±mxmm^nr=.^Bkc^\,^itFosmid^u-y<Dm.mmn<oizMt\-wmizj:^ 

o 

[0 0 14] 

mMm^'^mm(ommzmmmm (Ndei^iBamHi) -^^c h^mm-t^umxmk 

5 1 1-3054806 
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Upper primer: 

5'-TAAGAAGGAGATATACATATGCCGCTGAAATTCCCGGAAATGmCTCTTTGGTACC-3' (@g^J# 
Lower primer: 

5' -TTTACTGCAGAGAGGATaCTAATCCTAAAGTTGAAGTTCTGGTAG-3' (@E^J#-8- 4 ) 

PCRH/S^, mmmm (NdeliiBamHI) -V^^^M (3710^2^^) Lfc^. 

pETlla^V^ttpET15b (Novagen^^) $:^Rg^^NdeI tBainHl7?^»r • ^I^Lfe 
-hfB®«iia^^i:T4U;i;— eX'l 6r, 2^KMjSS-i±]aML7to 
L7tDNA®-^$:E. coli-XLl-BlueMRF^©=r>lf^> h-^MzmXLmMmm 

[0 0 15] 

:kmm (E. coli BL21(DE3), Novagent±$g) CDrr > kT^^^ h OT, 

^^mZ30^mmmiiyt^m2mVl:L-hiy^^y^^30^mmK SOCmedium 0 
.9mL5:iD;t, 37mX'mmmtt)mmLr=i. ^©=^T>tfi/U>5:^t?2 YT^ 

^mi^^E. coli BL21(DE3) pET15b/Gly2Mh^i& bT, X^^I&^^^X^X^ 
^^#F^miC5p^l 0^7^14 HtC^itLfc : PERM P-16899) „ 

^?^^^m^S:T>tri/U>$:^t?2 YT^% (2U^yh;b) T'600n m®® 
JR*niCM-rS*T'^#L7^#. IPTG (^y^ntr;b-/8-D-5^:t;!j*7^ hl^ 
^^'i/K) $:ilII^$e>iC6^^^«Lfeo (6,000rpm, 20min 

) T'^SLT^o 
[0 0 16] 

MmLf^mi^^-2o°cx'm^^. muvmmL. ^A(D50mM hvy^m.mmm 

6 mSE#^ 11-3054806 
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$:HiTrap Q (7 r >^Vi/rtfc^) :«J ^ AtC(RlP$-&, NaCIti|g-^@BlC J: S^mS: 
^fV^?S^4H:$>$:#fe„ ^ e>K:#e>tlfc?gteM^^?g$:Ni-^^ A (Novagen, His 
•Bind metal chelation resin S His-Bind buffer kit^^fS) tC«fcSi^j^ft^ 
n -7 h^f^A$:^fo;to z:3T'#e>tife60 mM-f ^^y-;i/?sgffiM:$>$:-fe> 
':^Uv^30ir^nyn)'emmil250m NaCl$:-^tf50mM h U (p 

H7.5) ^/\gmu. mmmm^mr=i. 

[0 0 17] 

( 1 ) MTK^MEm 

"^"^^y^^^ - hn7jc-;i/S©aii|}Cj:S405 nm®^Sco±#$:M^L7t„ 
$:10055^LT^Lfe„ S^jfC ^ 1 T^tc^j^-T 1 2S©#3gi, ytVzim. mmi^ 

[0 0 18] 

(2) Mj^MSilMMpH 

GIcp/SNp$:^^i:LTlf^L^o M^^S^tt. 50 mMOD^X>^:h h y 
«M(PH 5.0)cfiT';KJES:M^$:50°C>()^^100r^T'^>fb$-ti:, :i h D 7 oi :^;i/S<Z) 

[0 0 19] 

(3) ^^^tti:;t«i^^ifJT'©Mf514 

^^^ttM^^OJ^^^SttSJ^lCj:*;^?;^^^. ^1^(0.1 mg/ml)tt250 mM 

7 11-3054806 
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lo-m^tivymmmmipn 6.o)fpx% so rr-m^^^Mi^^^-B:. gicp/snp® 

m^PM ^ TSKge 1 G-0 1 igo-TJUit} ^ A S: M V ^ Mmmi^ f;U^V^=yh. b , 

[0 0 2 0] 

(1) ^tyj-i^m^t^mmn 

(2) «K#Mtt ' 

^mmmitmm(D-huyaL-;vmmmzMLxs£i\f^m^mm^^^h. mz 

Glcp/5NphGalp/SNp$:^V^S®i:Lfc 1 ±©) „ ^ITStC^-TJ:^ 

e>^m^mA^/S-l,4-^r;i/3S/ KM-a-J: 0-1,3- ^Jlni/ ]^m^iz-m\'^m^^m 
■rrhA^^^jb^tc^eoT^o $e>{c, S2igi^Ttti?-y /s-:r^^;l/^;l/3•9- 
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[0 0 2 1] 
C^l] 

(^1) 85U pH 5.0iCiSli^myk^MKm<D 



mm mnm^ (%) 



GlcofiNo*' 




100 


GalPiSNp*" 




97 


GalOiffNp'' 




19 


ManpiSNp** 




7 


XylPiSNp*' 




10 


-fen 




2 






0 






39 

CJtJ 


;S->^/U-D- 




8 






40 


-9- y •> > 




100 








G' 










16 


G" 


'"So)- OH 




h-X 




0 


X:5' n — X 




0 


T/P h — X 




ND 


CM--lr>'VP — X 




0 






0 



[0 0 2 2] 

(3) mmumummpE 

±T&2►z:i:3b^^*^i:^o:to S^MttoM^pHiis.OT'feofe (02) 

9 ffiSE#¥ 11-3054806 
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o 

[0 0 2 3] 

(4) m^M^tmmmm^X'CDRm^ 

«T®#>«r77%, 68X<?)?S14$:^if bT^y, 40%?iSt?=fo^>5r 13%, 18%®?S'ffiS: 

r e> AHc 3& o „ 
[0 024] 

[0 0 2 5] 

SEQUENCE LISTING 

<110> Director-General of Agency of Industrial Science and Technology 

<120> Heat-resistant enzyme having b-glycosidase activity 

<130> 11900220 

<140> 
<141> 

<160> 4 
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<170> Patentin Ver. 2.0 

<210> 1 

<211> 1269 

<212> DNA 

<213> Pyrococcus horikoshii 

<220> 

<221> CDS 

<222> (1)..(1269) 

<400> 1 

atg ccg ctg aaa ttc ccg gaa atg ttt etc ttt ggt acc 
Met Pro Leu Lys Phe Pro Glu Met Phe Leu Phe Gly Thr 

15 10 
tec cat cag ata gag gga aat aat aga tgg aat gat tgg 
Set His Gin He Glu Gly Asn Asn Arg Trp Asn Asp Trp 

20 25 
gag cag att gga aag etc eee tac aga tct ggt aag get 
Glu Gin He Gly Lys Leu Pro Tyr Arg Ser Gly Lys Ala 
35 40 45 

tgg gaa ett tac agg gat gat att cag eta atg acc age 
Trp Glu Leu Tyr Arg Asp Asp He Gin Leu Met Thr Ser 

50 55 60 

aat get tat agg ttc tec ata gag tgg age agg eta ttc 
Asn Ala Tyr Arg Phe Ser He Glu Trp Ser Arg Leu Phe 

65 70 75 

aat aaa ttt aat gaa gat get ttc atg aaa tac egg gag 

1 1 



gea aca tea 48 
Ala Thr Ser 
15 

tgg tac tat 96 
Trp Tyr Tyr 
30 

tgc aat cae 144 
Cys Asn His 

ttg ggc tat 192 
Leu Gly Tyr 

cea gag gaa 240 
Pro Glu Glu 
80 

att ata gae 288 

ffifE#^ 11-3054806 



#^ 10—222866 



Asn Lys Phe Asn Glu Asp Ala Phe Met Lys Tyr Arg Glu He He Asp 

85 90 95 

ttg tta ttg acg aga ggt ata act ccc ctg gtg acc eta cac cac ttt 336 
Leu Leu Leu Thr Arg Gly He Thr Pro Leu Val Thr Leu His His Phe 

100 105 110 

act age cct etc tgg ttc atg aag aaa ggt ggc ttc ctt agg gag gag 384 
Thr Ser Pro Leu Trp Phe Met Lys Lys Gly Gly Phe Leu Arg Glu Glu 

115 120 125 

aac eta aaa cat tgg gaa aag tac ata gaa aag gtt get gag ctt tta 432 
Asn Leu Lys His Trp Glu Lys Tyr He Glu Lys Val Ala Glu Leu Leu 

130 135 140 

gaa aaa gtt aaa eta gta get acc ttc aat gag ccg atg gta tac gta 480 
Glu Lys Val Lys Leu Val Ala Thr Phe Asn Glu Pro Met Val Tyr Val 
145 150 155 160 

atg atg gga tat eta acg get tat tgg ccc cca ttc att agg agt cca 528 
Met Met Gly Tyr Leu Thr Ala Tyr Trp Pro Pro Phe He Arg Ser Pro 

165 170 175 

ttt aag gee ttt aag gta get gca aac ctg ctt aaa get cac gca att 576 
Phe Lys Ala Phe Lys Val Ala Ala Asn Leu Leu Lys Ala His Ala He 

180 185 190 

gcc tat gaa ctt ctt cat ggg aaa ttc aaa gtt gga ate gta aag aat 624 
Ala Tyr Glu Leu Leu His Gly Lys Phe Lys Val Gly He Val Lys Asn 

195 200 205 

att ccc ata ata etc cca gcg agt gac aag gag agg gat aga aaa gcc 672 
He Pro He He Leu Pro Ala Ser Asp Lys Glu Arg Asp Arg Lys Ala 

210 215 220 

get gag aaa get gat aat tta ttt aac tgg cac ttt ttg gat gcg ata 720 
Ala Glu Lys Ala Asp Asn Leu Phe Asn Trp His Phe Leu Asp Ala He 
225 230 235 240 

1 2 ffi|I#^ 1 1-3054806 



!^s(L 10 — 222866 



tgg agt ggg aaa tac aga ggg gta ttt aaa aca tat agg att ccc caa 768 
Trp Ser Gly Lys Tyr Arg Gly Val Phe Lys Thr Tyr Arg He Pro Gin 

245 250 255 

agt gac gca gat ttc att ggg gtt aac tat tac acg gcc age gaa gta 818 
Ser Asp Ala Asp Phe He Gly Val Asn Tyr Tyr Thr Ala Ser Glu Val 

260 265 270 

agg cat act tgg aat cct tta aaa ttc ttc ttt gag gtg aaa tta gcg 864 
Arg His Thr Trp Asn Pro Leu Lys Phe Phe Phe Glu Val Lys Leu Ala 

275 280 285 

gat att age gag agg aag act caa atg gga tgg age gtt tat eca aaa 912 
Asp He Ser Glu Arg Lys Thr Gin Met Gly Trp Ser Val Tyr Pro Lys 

290 295 300 

gga ata tac atg gcc ctt aaa aaa get tec agg tat gga agg cct ctt 960 
Gly He Tyr Met Ala Leu Lys Lys Ala Ser Arg Tyr Gly Arg Pro Leu 
305 310 315 320 

tat att acg gaa aac gga ata gcg acg ctt gat gat gaa tgg aga gtg 1008 
Tyr He Thr Glu Asn Gly He Ala Thr Leu Asp Asp Glu Trp Arg Val 

325 330 335 

gaa ttc ata att caa cac etc caa tac gtt cat aag get ate gaa gac 1056 
Glu Phe He He Gin His Leu Gin Tyr Val His Lys Ala He Glu Asp 

340 345 350 

ggc etg gat gta aga ggt tac ttc tat tgg tea ttt atg gat aac tac 1104 
Gly Leu Asp Val Arg Gly Tyr Phe Tyr Trp Ser Phe Met Asp Asn Tyr 

355 360 365 

gag tgg aaa gag ggg ttt ggg cct aga ttt ggc eta gtg gaa gtt gat 1152 
Glu Trp Lys Glu Gly Phe Gly Pro Arg Phe Gly Leu Val Glu Val Asp 

370 375 380 

tat caa acc ttc gag aga agg ccc agg aag agt get tac gta tac gga 1200 
Tyr Gin Thr Phe Glu Arg Arg Pro Arg Lys Ser Ala Tyr Val Tyr Gly 

1 3 11-3054806 
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385 390 395 400 

gaa att gca aga agt aag gaa ata aag gat gag eta tta aag aga tat 1248 

Glu lie Ala Arg Ser Lys Glu lie Lys Asp Glu Leu Leu Lys Arg Tyr 

405 410 415 

ggc eta eca gaa ett caa ctt 1269 

Gly Leu Pro Glu Leu Gin Leu 
420 



<210> 2 
<211> 423 
<212> PRT 

<213> Pyroeoeeus horikoshii 



<400> 2 

Met Pro Leu Lys Phe Pro Glu Met Phe Leu Phe Gly Thr Ala Thr Ser 

15 10 15 

Ser His Gin He Glu Gly Asn Asn Arg Trp Asn Asp Trp Trp Tyr Tyr 

20 25 30 

Glu Gin He Gly Lys Leu Pro Tyr Arg Ser Gly Lys Ala Cys Asn His 

35 40 45 

Trp Glu Leu Tyr Arg Asp Asp He Gin Leu Met Thr Ser Leu Gly Tyr 

50 55 60 

Asn Ala Tyr Arg Phe Ser He Glu Trp Ser Arg Leu Phe Pro Glu Glu 
65 70 75 80 

Asn Lys Phe Asn Glu Asp Ala Phe Met Lys Tyr Arg Glu He He Asp 

85 90 95 

Leu Leu Leu Thr Arg Gly He Thr Pro Leu Val Thr Leu His His Phe 

100 105 110 

Thr Ser Pro Leu Trp Phe Met Lys Lys Gly Gly Phe Leu Arg Glu Glu 



1 4 aiiE#¥ 11-3054806 



10 — 222866 



115 120 125 

Asn Leu Lys His Trp Glu Lys Tyr He Glu Lys Val Ala Glu Leu Leu 

130 135 140 

Glu Lys Val Lys Leu Val Ala Thr Phe Asn Glu Pro Met Val Tyr Val 
145 150 155 160 

Met Met Gly Tyr Leu Thr Ala Tyr Trp Pro Pro Phe He Arg Ser Pro 

165 170 175 

Phe Lys Ala Phe Lys Val Ala Ala Asn Leu Leu Lys Ala His Ala He 

180 185 190 

Ala Tyr Glu Leu Leu His Gly Lys Phe Lys Val Gly He Val Lys Asn 

195 200 205 

He Pro He He Leu Pro Ala Ser Asp Lys Glu Arg Asp Arg Lys Ala 

210 215 220 

Ala Glu Lys Ala Asp Asn Leu Phe Asn Trp His Phe Leu Asp Ala He 
225 230 235 240 

Trp Ser Gly Lys Tyr Arg Gly Val Phe Lys Thr Tyr Arg He Pro Gin 

245 250 255 

Ser Asp Ala Asp Phe He Gly Val Asn Tyr Tyr Thr Ala Ser Glu Val 

260 265 270 

Arg His Thr Trp Asn Pro Leu Lys Phe Phe Phe Glu Val Lys Leu Ala 

275 280 285 

Asp He Ser Glu Arg Lys Thr Gin Met Gly Trp Ser Val Tyr Pro Lys 

290 295 300 

Gly He Tyr Met Ala Leu Lys Lys Ala Ser Arg Tyr Gly Arg Pro Leu 
305 310 315 320 

Tyr He Thr Glu Asn Gly He Ala Thr Leu Asp Asp Glu Trp Arg Val 

325 330 335 

Glu Phe He He Gin His Leu Gin Tyr Val His Lys Ala He Glu Asp 
340 345 350 
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Gly Leu Asp Val Arg Gly Tyr Phe Tyr Trp Ser Phe Met Asp Asn Tyr 

355 360 365 

Glu Trp Lys Glu Gly Phe Gly Pro Arg Phe Gly Leu Val Glu Val Asp 

370 375 380 

Tyr Gin Thr Phe Glu Arg Arg Pro Arg Lys Ser Ala Tyr Val Tyr Gly 
385 390 395 400 

Glu He Ala Arg Ser Lys Glu lie Lys Asp Glu Leu Leu Lys Arg Tyr 

405 410 415 

Gly Leu Pro Glu Leu Gin Leu 
420 

<210> 3 
<211> 57 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: An upper primer designed to ere 
ate the Ndel site. 

<400> 3 

taagaaggag atatacatat gccgctgaaa ttcccggaaa tgtttctctt tggtacc 57 

<210> 4 
<211> 46 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description f Artificial Sequence:A lower primer designed to crea 
te the BamHI site. 

<400> 4 

tttactgcag agaggatccc taatcctaaa gttgaagttc tggtag 46 

[01] 

[02] 

2|!i:^^®^^®?S14CDMjipH§:^-ro His-tagged BGPhli/<^ ^ -pET15b{C J: 
U5§3^$tlfcHis-tagi|-^^>A^M5:^ Native BGPMi/^^ ^ -pETllafCi: »J|§ 
3^ S tl fcH is-tag ^ V ^ > A° ^ « $! ^"T = 
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mm^} mm 
[01] 




40 50 60 70 80 90 TOO 110 



s m ("G) 
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im2} 



Native BOPh 




pH 



miE#¥ 11-3054806 



10-222866 



ffilE#¥ 11-3054806 



#^ 10-222866 



miEmm] 



000001144 

MMm=^i^m mmijm i t @ 3 # i # 

220000404 

mmm-D < itwM 1-1-3 
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ffi 1^ A 



[000001144] 
1. ^Jg^^H 1 9 9 0^ 9H20H 

ft m «MiaJ^f^HE«A^MiTa3#i# 



ffiiE#¥i 1 
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